INTRODUCTION
Colombia, although in the last years, it has been introduced in Europe, North America, 48 and Africa with high yields [1] . The quinoa consumption in high-income countries is 49 increasing although is still low compared with the main producer countries of this plant.
50
Thus, quinoa annual consumption in Bolivia and Peru was of 2.37 kg/person and 1.15 51 kg/person, respectively, whereas the consumption was of 0.03 kg/person in the US [2] .
52
This plant does not belong to the Gramineae family but it produces seeds that can be 53 milled into flour and used as a cereal crop, thus it is habitually referred to as a pseudo-54 cereal. A number of toasted and baked goods are produced from quinoa flour, such as 55 bread, cookies, biscuits, noodles, pasta, and pancakes, among others [3] . Moreover, 56 quinoa seeds can be fermented to make beer, or a traditional ceremonial alcoholic 57 beverage from South America called "chicha" [4] . Quinoa leaves are eaten similarly to 58 spinach [5] , and the germinated quinoa seedlings (quinoa sprouts) are incorporated in 59 salads [6] . The whole plant has been also used as a rich nutritional source to feed 60 livestock, including cattle, pigs, and poultry [3] .
61
Because of its stress-tolerant characteristics and its nutritional and biological 62 properties, quinoa has been described, together Amaranth, as "one of the grains of the 63 
21
st century" [7] . Quinoa plant is cold, salt, and drought tolerant, and it can be cultivated also determined in quinoa seeds ranged from 4.0 to 16.4 mg/100 g dry matter (Table 1) .
109
However, the thiamin content is lower than that of oat and barley [13] . postmenopausal overweight women [39] . Quinoa was administered to celiac patients in 
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